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ABSTRACT 

During the 1999 Upper Cook Inlet< Alaska conlmercial salmon fishing season a test fisl~cry wils 
used to estimate the timing of the sockeye salmon Oncorh~mchtcs rter-ku, run as i t  passed a tr-anscct 
along the southern boundary of the n~anagement area. The test fishery operated from 1 .July to 3 1 
July and captured 3,075 sockeye salmon representing 2,226 CPUE points. Mean date 01' thc rim 
was 18 July, and the test iishery enconipassed approximately 95.1 % of the total run. 

KEY WORDS: Salmon, Ot~corhynchus, Upper Cook Inlet, Alaska, test fishery, migratory 
behavior 



INTRODUCTION 

In 1979 the Alaska Department of Fish and Game (ADF&G) began a test fishing project near thc 
r .  

southern boundary of the Uppcr Cook Inlet (UCI) salmon management area (1-igurcl). I hc 
objective of this project was to estin~ate the total run of sockeye salmon Oncorhy17chs ~~wkcr, to 
UCI before salmon reached commercial harvest areas. Such information has helped ADF&G 
management biologists set commercial fishing times and areas to lmvest sockeye salmon surplus to 
spawning needs. Test fishing results have been reported annually since 1979 (Waltemyer 1983a. 
1 W b ,  198621, 1986b, Iiilsinger and Waltemyer 1987, I-filsinger 19SS, Tarbox and Waltemyer 
1989, Tarbox 1990, 1992, 1994, 1995, 1996, 1997, 1998a, 1998b). This report presents the results 
of the 1999 test fishing project. 

METHODS 

Sockeye salmon returning to Upper Cook lnlct wcre samplcd by fishing geographically fixed 
stations bctwcen Anchor Point and Rcd Rivcr Delta (Figure 1). Stations wcrc numbcrcd 
consecutively from cast to wcst. Station locations wcre dctcmined from LORAN C coordinarus. 
A chartcrcd tcst fishing vcsscl samplcd stations 4 - 8 daily. 

Sanlpling startcd on 1 July and continued through 30 July. The chartcrcd vcssel, F/V Cort-inrr K q 1 .  
fished 366 m (1,200 ft) of 2.1 cm (5 118 in) multi-filament gill net during test fishing. Drift gill nct 
web had a filament size number of 53/SGF, was 45 meshes deep, and was constructed of doublc 
knot Super Crystal shade number 1. 

A11 salmon captured were idcntificd to species. A11 sockeye salmon wcrc mcasurcd for Icngth 
(mid-eye to fork-of-tail in mm). The number of each species caught at each station was esprcsscd 
as a catch per unit of effort (CPUE) statistic: 

100 fill x 60 min x number of fish 
CPUE, = 9 

fm of gcar x MFT 

where: CPUE, = CPUE for station s, and 
MFT = mean fishing time. 



Mean fishing time was calculated as: 

where: A = time net deployment started, 
B = time net hlly deployed, 
C = time net retrieval started, and 
D = time net hlly retrieved. 

Once deployed at a station, gill nets were fished 30 min before retrieval started. 

Daily CPUE (CPUE,) was calculated as: 

n 
CPUEd = C CPUE, 

s=l 

Thc following physical and chemical measurements were taken at the start of cach set: air 
temperature, watcr temperature (at 1 m below the surface), wind velocity and direction, tide stag.  
water depth, and water clarity. Air and water temperatures were measured using a YSI 
salinity/teniperature mctcr. Wind speed was measured in knots and direction was recordcd as 0 (no 
wind), 1 (north), 2 (northeast), 3 (east), 4 (southeast), 5 (south), G (southwest), 7 (west), or 8 
(northwest). Tidc stage was classed as flood, ebb or slack by observing the movement of thc vcsscl 
while drifting with the gill net. Water depth was measured in fm using a Simrad echo soundcr, and 
water clarity was measured in nl using a 17.5 cm secchi disk. 

Catchability, the fraction of the availabk population takcn by a defined unit of fishing effort, was 
estimated as: 



where: q, = estimated catchability on day d, 
r, = adjusted cumulative total return on day d, and 
c, = cumulative CPUE on day d. 

Passage rate, the expansion factor used to convert CPUE into estimated numbers of salmon passing 
the test fishing trimsect, was calculated as: 

PR = 1 /q, = passage rate ( 5 )  

Since the test fishery did not encompass the entire sockeye salmon run, the total CPUE for the test 
fishery was estimated after the season using the following relationship: 

14 1 

CPUE, = CPUE, x ? 

1-1 ff+l) 

whcre: CPUE , = total estimated CPUE for the season, 
CPUE , = cumulative CPUE through final day, f. of tcst fishing, 

14, = total commercial harvest for the scason 
]-I(,,, = total cornmercial catch through final day of test fishery (f+2), and 

2 = numbcr of days it took salmon to travel from tcst fishery to commercial 
harvest areas. 

Estimates of CPUE, and CPUE, values were used to estimate daily and cumulative proportions of 
CPUE,, based on a non-linear model: 

where: y, = cumulative proportion of CPUE or return on day d, 
a and b = coeficicnts of model, 

d = day of observation. 



To calculate mean date of return, the following formula was used: 

where: M = mean date of return. 

RESULTS AND DISCUSSION 

A total of 3,075 sockeye salmon, 3 1 pink salmon 0. gorbtcscha, 451 chum salmon 0. kefa, 404 
coho salmon 0. kisutch, and 7 chinook salmon 0. tshawytscha, were captured during the 1999 test 
fishery (Table 1, Appendices A-D). Daily sockeye salmon catches ranged from 3 to 5 14 fish (Table 
1)- 

Sockeye salmon daily CPUE values ranged from 25 on 3 July to 300.9 on 15 July. Cumulative 
total CPUE for the duration of the project was 2,226 (Table 1). Using post season comrncrcial 
harvest figures, test fishing spanned approximately 94.3% of the total run. Therefore, total CI'UE 
for the test fishery would have been 2,360 if test fishing had continued throughout the duration of 
the run. 

Sockeye salmon catches along the transect were similar to the distribution of CPUE values (Tablcs 
2 and 3). 

Examination of daily and cumulative proportions (estimated post season) of the sockeye salmon 
run to UCI suggested that 2.7% of the run had passed the transect prior to the start of test fishing on 
1 July and that the run was 95.1 % completcd at project termination (Appendix E; Figure 2). The 
mean date of the run was 18 July, which was three days late relative to the historic average (Table 
4). 

The total sockeye salmon run to UCI in 1999 was cstimatcd to be 4.5 million fish of which 2.668 
million were harvested in the commercial fishery. Estimated passage rate for the season was 1,906 
sockeye salmon per CPUE index point. 

Water tcmpcraturcs mcasured along the transect were 8-10" C early in July and thcn warmcd to a 
high of 12.5" C toward to the cnd of July (Appendix F). Air tcmpcraturcs fluctuated bctwccn I 1 "C 
and 19°C during the projcct (Appendix I:). Wind velocities wcre generally high. Winds of 20 
knots or grater  were recorded on 12 days (Appendix F). Wind direction was variable. 

During the commercirtl salmon fishing season four estimates of the sockeye salmon total run were 
made (Appendix G ). The first estimate was made on I G  July. The passage rate estimate was 1,628 
sockeye salmon per index point. The best fit was 1990 with a total CPUE estimate was 2,93 1 for a 



1 

total return estimate of 4.77 million fish. The sccond best fit was for 2,332 index points and a total 
return of 3.78 million sockeye salmon. The second estimate was made following the commercial 
fishery of 19 July. Passage rate and total sockeye salmon CPUE was estimated at 2.942 and 1.777, 
respectively. The total return was cstirnatcd at 5.2 million fish. The next best fit followed the 1992 
entry pattern and timing and estimated a total return of 4.3 million fish. On 25 July a total return 
estimate of 3.9 million fish was made using a total CPUE estimate of 2,341 and the passage rate 
estimate of 1,683. The final estimate was made on 29 July. A total of 2,326 index points and 
passage rate of 1705 resulted in an estimate of 3.965 million fish. 

The 1999 season was characterized by a fairly consistent passage rate and stability in the estimates 
compared to previous years. As in past years the second best fit (1992) on 15 July was the best fit 
by the end of the season. However, this year the range of estimates of 3.78 to 5.2 million sockeye 
salmon was accurate enough to prosecute the commercial fisheries without major disruption. 
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T a b l e  1. Summary o f  s o c k e y e  s a l m o n  f i s h i n g  e f f o r t ,  d a i l y  a n d  
c u m u l a t i v e  c a t c h ,  a n d  d a i l y  a n d  c u m u l a t i v e  CPUE, 
Upper Cook I n l e t  o f f s h o r e  t e s t  f i s h  p r o j e c t ,  1 9 9 9 .  

Mean C a t c h  CPUE 
Number F l s h i n g  Mean 

o f T l m e  L e n g t h  
Date S t a t r o n s  ( m l n )  D a l l y  Curnul. D a l l y  Curnul. ( m m )  

0 1 - J u l  
0 2 - J u l  
0 3 - J u l  
0 4 - J u l  
0 5 - J u l  
0 6 - J u l  
0 7 - J u l  
0 8 - J u l  
0 9 - J u l  
1 0 - J ~ l  
1 1 - J u l  
1 2 - J u l  
1 3 - J u l  
1 4 - J u l  
1 5 - J u l  
16-  J u l  
1 7 - J u l  
1 8 - J u l  
19-  J u l  
2 0 - J u l  
2 1 - J u l  
22- J u l  
23-  J u l  
2 4 - J u l  
2 5 - J u l  
2 6 - J u l  
2 7 - J u l  
2 8 - J u l  
2 9 - J u l  
3 0 - J u l  
3 1 - J u l  



Table 2. Estimated ssckeye salmon catch by date and station, 
Upper Cook ::]let offshore test fish project, 1999. 

Station Number 

- 

Date 4 5 6 6.5 7 8 Total 

01-Jul 
02-Jul 
03-Ju1 
04 - Jul 
05-Jul 
0 6- Jul 
07-Jul 
08-Jul 
09-Jul 
10-Jul 
11-Jul 
12-Jul 
13-Jul 
14-Jul 
15-Jul 
16-Jul 
17-Jul 
18-Jul 
19-Jul 
20-Jul 
21-Jul 
22-Jul 
23-Jul 
24-Ju1 
25-Jul 
26-Jul 
27-Jul 
28-Jul 
2 9-Jul 
30-Jul 
31-Jul 

Total 347 905 62 8 628 420 147 3075 



Table 3. Estimated sockeye salmon CPUE by date and station, 
Upper Cook Inlet offshore test fish project, 1999. 

Station Number 

Date 4 5 6 6.5 7 8 Total 

01-Jul 
02-Jul 
03-Jul 
04- Jul 
05-Jul 
06-Jul 
07-Jul 
08-Jul 
09-Jul 
10-Ju1 
11-Jul 
12-Jul 
13- Jul 
14 - Jul 
15-Jul 
16- Jul 
17-Jul 
18-Jul 
19-Jul 
20-Jul 
21-Jul 
22-Jul 
2 3- Jul 
24-Jul 
25-Jul 
2 6-Jul 
27-Jul 
28-Jul 
29-Jul 
30-Jul 
31-Jul 

- - - 

Total 319.2 663.4 444.3 418.3 266.3 114.5 2 2 2 5 . 9  



T a b l e  4 .  Mean date o f  t h e  s o c k e y e  s a l m o n  r u n  a c r o s s  Anchor  P o i n t  
t r a n s e c t ,  Upper Cook I n l e t  o f f s h o r e  t e s t  f i s h  project, 
1979-1999 .  

Year  

Mean D a t e a  

Coded C a l e n d a r  

J u l y  11 
J u l y  1 5  
J u l y  06 
J u l y  17  
J u l y  1 5  
J u l y  11 
J u l y  1 5  
J u l y  1 6  
J u l y  1 8  
J u l y  1 3  
J u l y  1 4  
J u l y  1 8  
J u l y  1 7  
J u l y  1 7  
J u l y  1 4  
J u l y  1 9  
J u l y  1 5  
J u l y  13 
J u l y  1 6  
J u l y  1 8  
J u l y  1 8  

J u l y  15 
-- 

a Day (1) = J u n e  24. F i l e :  otf99t4.doc 



N 
Susitna River Terminus 

NORTHERN 
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Figure 1. Location of fishing districts and offshore test fish transect in Cook Inlet, Alaska, 1999. 





Appendix  A l .  Summary of p i n k  s a l m o n  f i s h i n g  e f f o r t ,  
d a i l y  a n d  c u m u l a t i v e  c a t c h ,  a n d  d a i l y  a n d  
c u m u l a t i v e  CPUE, Upper  Cook I n l e t  o f f s h o r e  
t e s t  fl::h p r o j e c t ,  1 9 9 9 .  

Mean C a t c h  CPUE 
Number F i s i i n g  

o f Time 
D a t e  S t a t i o n s  ( m i n )  D a i l y  Cumul.  D a i l y  Curnul. 

0 1 - J u l  
0 2 - J u l  
0 3 - J u l  
0 4 - J u l  
0 5 - J u l  
0  6- J u l  
0 7 - J u l  
0 8 - J u l  
0 9 - J u l  
1 0 - J u l  
1 1 - J u l  
1 2 - J u l  
1 3 - J u l  
1 4 - J u l  
1 5 - J u l  
1 6 - J u l  
1 7 - J u l  
1 8 - J u l  
1 9 - J u l  
2 0 - J u l  
2 1 - J u l  
2 2 - J u l  
2 3 - J u l  
2 4 - J u l  
2 5 - J u l  
2 6 - J u l  
2 7 - J u l  
2 8 - J u l  
2  9- J u l  
3 0 - J u l  
3 1 - J u l  



Appendix A2. Estimated pink salmon catch by date and 
station, Upper Cook Inlet offshore test fish 
project, 1999. 

Station Number 

Date 4 5 6 6.5 7 8 Total 

01-Jul 
02-Jul 
03-Jul 
04-Jul 
05-Jul 
06-Jul 
07-Jul 
08- Ju1 
09-Jul 
10- Jul 
11-Jul 
12-Jul 
13-Jul 
14-Jul 
15-Jul 
16-Ju1 
17-Jul 
18-Jul 
19-Jul 
20- Jul 
21-Jul 
22-Jul 
23-Jul 
24-Jul 
25-Jul 
26-Jul 
27-Jul 
28-Jul 
29-Jul 
30-Jul 
31-Jul 

Total 6 6 3 7 6 3 3 1 



A p p e n d i x  A3. E s t i m a t e d  p i n k  s a l m o n  CPUE by d a t e  a n d  s t a t i o n ,  
Upper  Cook I n l e t  o f f s h o r e  t e s t  f i s h  p r o j e c t ,  1 9 9 9 .  

S t a t i o n  Number 

D a t e  4 5 6 6 . 5  7  8  T o t a l  

0 1 - J u l  
0 2 - J u l  
0 3 - J u l  
0 4 - J u l  
0 5 - J u l  
0 6 - J u l  
0 7 - J u l  
0 8 - J u l  
0 9- J u l  
10-  J u l  
11 - J u l  
1 2 - J u l  
1 3 - J u l  
1 4 - J u l  
1 5 - J u l  
1 6 - J u l  
1 7 - J u l  
1 8 - J u l  
1 9 - J u l  
2 0 - J u l  
2 1 - J u l  
2 2 - J u l  
2 3 - J u l  
2 4 - J u l  
2 5 - J u l  
2 6 - J u l  
2 7 - J u l  
28- J u l  
2 9- J u l  
3 0 - J u l  
3 1 - J u l  

T o t a l  4 . 6  4 . 3  2 . 3  5 . 5  3 . 9  2 . 4  2 3 . 1  



A p p e n d i x  B1. Summary of  chum s a l m o n  f i s h i n g  e f f o r t ,  
d a i l y  a ~ d  c u m u l a t i v e  c a t c h ,  a n d  d a i l y  a n d  
cumula t i : : e  CPUE, Upper  Cook I n l e t  o f f s h o r e  
t e s r  f i s r :  p r o j e c t ,  3 9 9 9 .  

Elear: C a t c h  CPUE 
Number F i s h l : , , ;  

o  f Time 
D a t e  S t a t i o n s  ( m i n )  D a i l y  Cumul .  D a i l y  Cumul .  

0 1 - J u l  
0 2 - J u l  
0 3 - J u l  
0 4 - J u l  
05- J u l  
0 6 - J u l  
07- J u l  
0 8 - J u l  
0 9- J u l  
1 0 - J u l  
1 1 - J u l  
1 2 - J u l  
1 3 - J u l  
1 4 - J u l  
1 5 - J u l  
1 6 - J u l  
1 7 - J u l  
1 8 - J u l  
1 9 - J u l  
20-  J u l  
2 1 - J u l  
2 2 - J u 1  
2 3 - J u l  
2 4 - J u l  
2 5 - J u l  
2  6 - J u l  
2 7 - J u l  
2 8 - J u l  
2 9- J u l  
3 0 - J u l  
3 1 - J u l  



Appendix B 2 .  Estimated chum salmon catch by date and 
station, Upper Cook Inlet offshore test fish 
project, 1999. 

Station Number 

Date 4 5 6 6 . 5  7 8 To t a l  

01-Jul 
02-Jul 
03-Jul 
04-Jul 
05-Jul 
06-Jul 
07-Jul 
06-Ju1 
09-Jul 
10-Jul 
11-Jul 
12-Ju1 
13-Jul 
14 - Jul 
15-Jul 
16-Jul 
17-Jul 
18-Jul 
19-Jul 
20-Jul 
21-Jul 
22-Jul 
2 3- Jul 
24-Jul 
25- Jul 
2 6- Jul 
27-Jul 
28-Jul 
29-Jul 
30-Jul 
31-Jul 

Total 3 8 109 146 7 6 6 9 13 451 



Appendis E3. Estimated chum salmon CPUE by date and station, 
Upper Cook Inlet offshore test fish project, 1999. 

Station Number 

Date 4 5 6 6.5 7 8 Total 

01-Jul 
02-Jul 
03-Jul 
04-Jul 
05-Jul 
06-Jul 
07-Jul 
08-Jul 
09-Jul 
10-Jul 
11-Jul 
12-Jul 
13-Jul 
14-Jul 
15-Jul 
16- Jul 
17-Jul 
18-Jul 
19- Jul 
20-Jul 
21-Jul 
22-Jul 
23-Jul 
24-Jul 
25-Jul 
26-Jul 
27-Jul 
28-Jul 
29-JuL 
30-Jul 
3 1- Jul 

Total 

PI 



Appendix C1. Summary of coho salmon fishing effort, 
daily and cumulative catch, and daily and 
cumulative CPUE, Upper Cook Inlet offshore 
test fish project, 1999. 

Mean Catch CPUE 
Number Fishing 

o f Time 
Date Stations (min) Daily Cumul. Daily Cumul. 

01-Jul 
02-Jul 
03-Jul 
04-Jul 
05-Jul 
06-Jul 
07-Jul 
08-Jul 
09-Jul 
10-Jul 
11-Jul 
12-Jul 
13-Ju1 
14-Jul 
15-Jul 
16-Jul 
17-Jul 
18-Jul 
19-Jul 
20-Jul 
21-Jul 
22-Jul 
23-Jul 
24-Jul 
25-Jul 
26-Jul 
27-Jul 
28-Jul 
2 9- Jul 
30-Jul 
31-Jul 





Appendix C3. Estimated coho salmon CPUE by date and station, 
Upper Cook Inlet offshore test fish project, 1999. 

Station Number 
-- - 

Date 4 5 6 6.5 7 8 Total 

01-Jul 
02-Jul 
03-Jul 
04 -Jul 
05-Jul 
06-Jul 
07-Jul 
08-Jul 
09-Jul 
10-Jul 
11-Jul 
12-Jul 
13-Jul 
14-Jul 
15- Jul 
16-Jul 
17-Jul 
18-Jul 
19-Jul 
20-Jul 
21-Jul 
22-Jul 
23-Jul 
24-Ju1 
25-Jul 
26-Ju1 
27-Jul 
28-Jul 
2 9- Jul 
30-Ju1 
31-Jul 

Total 21.0 74.4 54.9 71.3 5 8 . 2  27.3 307.2 



Appendix Dl. Summary of chinook salmon fishing effort, 
daily and cumulative catch, and daily and 
cumulative CPUE, Upper Cook Inlet offshore 
test fish project, 1999. 

Mean Catch CPUE 
Number Fishing 

o f Time 
Date Stations (min) Daily Cumul. Daily Cumul. 

01-Jul 
02-Jul 
03-Jul 
04-Jul 
05-Jul 
0 6- Jul 
07-Jul 
08- Jul 
09-Jul 
10- Jul 
11-Jul 
12-Ju1 
13-Jul 
14-Jul 
15-Jul 
16-Jul 
17-Jul 
18-Jul 
19-Ju1 
20-Jul 
21-Jul 
22-Jul 
23-Jul 
24-Jul 
25-Ju1 
2 6- Jul 
27-Jul 
28-Jul 
2 9- Jul 
30-Jul 
31-Jul 



Appendix D2. Estimated chinook salmon catch by date and 
station, Upper Cook Inlet offshore test fish 
project, 1999. 

Station Number 

Date 4 5 6 6.5 7 8 Total 

01-Jul 
02-Jul 
03-Jul 
04-Jul 
05-Jul 
06-Jul 
07-Jul 
08-Jul 
09-Jul 
10-Jul 
11-Jul 
12-Jul 
13-Jul 
14-Jul 
15-Jul 
16-Jul 
17-Jul 
18-Jul 
19- Jul 
20-Jul 
21-Jul 
22-Jul 
23-Jul 
24-Jul 
25-Jul 
2 6- Jul 
27-Jul 
28-Jul 
2 9- Jul 
30-Jul 
31-Jul 

Total 0 1 2 2 1 1 7 



Appendix D3. Estimated chinook salmon CPUE by date and station, 
Upper C o o k  Inlet offshore test fish project, 1999. 

Station Number 

Date 4 5 6 6.5 7 8 

01-Jul 
02-Jul 
03-Jul 
04-Jul 
05-Jul 
0 6- Jul 
07-Jul 
08-Jul 
0 9- Jul 
10-Jul 
11-Jul 
12-Ju1 
13-Jul 
14-Jul 
15-Jul 
16- Jul 
17-Jul 
18-Jul 
19- Jul 
20- Jul 
21-Jul 
22-Jul 
23-Jul 
24-Jul 
25-Jul 
26-Jul 
27-Jul 
28-JuL 
29-Jul 
30-Jul 
31-Jul 

Total 

Total 0.0 0.7 1.6 1.6 0 . 8  0.8 5.6 



Appendix E l .  Entry pattern of sockeye salmon into Upper Cook Inlet, Alaska, 
1999, estimated from daily CPUE measured at the latitude of Anchor Point 

Change in Change in 

Day Date Input Y Estimated Y Residual input Y estimated Y 

. - -  0.9506 -0.0074 0.0047 0.01 13 
file: otf99el .XIS 



Appendix F. Chemical and physical observations made in Upper Cook 
Inlet, Alaska during the conduct of the 1999 
offshore test fish project. 

Air Water Wind Water 
Temp. Temp. Vel. Wind Tide Salinity Depth Secchi 

Date Station (c) (c) (knots) DirA Stage- (ppt) ( f )  (m) 



Appendix F. ( p  2 of 5) 

Air Water Wind Water 
Temp. Temp. Vel. Wind Tide Salinity Depth Secchi 

Date Station (c) (c) (knots) D i r A  Stage- (ppt) .(f) ( m )  



Appendix F.  ( p  3 of 5 )  

Air Water Wind Water  
T e m p .  Temp. V e l .  Wind T i d e  S a l i n i t y  Depth Secchi 

Date  S t a t i o n  ( c )  ( c )  ( k n o t s )  D i r A S t a g e -  ( p p t )  ( f )  ( m )  





Appendix F. ( p  5 of 5) 

Air Water Wind Water 
Temp. Temp. Vel. Wind Tide Salinity Depth Secchi 

Date Station (c) (c) (knots) Dir* Stage- (ppt) (f) (m) 

A Wind direction code l=north,2=northeast,3=east,4=southeast, 
5=south,6=southwest17=west,8=northw@st - Tide s tage  code l=high12=low13=ebb,4=flood 



Appendix G1. T o t a l  r e t u r n  e s t i m a t e s  f o r  sockeye  salmon t o  Upper Cook I n l e t ,  
Alaska .  Made d u r i n g  t h e  conduct  o f  t h e  1999 s e a s o n .  

Total Run Estimate Based on Offshore Test Fishing Information 

4ssume 15 July IS mean 50% polnt of run across hnsec t  (On T~rne) 
of 1999 data to 1979-1 998 data - - 

- -- - - - -- - - - . 
fou need to enter data only In cells w~th hght gray shadmg. 

- 
* - - - - - - - - 

You can - sort -- the - following list by MSS - to rank est~yiates in order ofbest fit . - .  

1 -  ._ . - - .  - - - .---- ---- * - -  

- - . Above ~on'ar  - A -- - -- +- 

Below Sonar - - - -  . - . - .- - - 

-- - -. Unassessed (15% of total assessed)- - .. - - a 

umulative Catch - . 885,0001 
Daily Drift r ~ - - " -  -" 

. ---- , 4 -  - , - . 
5 ,,, 294,633; 
Ek~k**-*.,. 

Daily Set A ~~~ .v;i&!j,6pd - 
esidual in District : 453,0001 

~qss%w---v - "T 
Drift (40% expploitation. ~f full district; 25%, if reduced district) ,$&442,C@3T 
Set (70% exploitation) . - --- ~ y ~ a ~ ~ _ t  >oop.. 

myvr- - 
399 cumulative cpue :,.I--; 977 through 15 July 
399 cumulative cpue 977 through 3 5 j " l v m 3  



Appendix  G1. ( p .  2 of 8).  

Offshore Test Fishing Total Run Estimates for 1999 
7- --- - . - - - - -- - - - - - - -. - - - - - 

- --- - - - 
~ G & g e ~ a t e ( ~ o t a l  ~u?~um" la t i ve  C U E ) -  -. . - . - - - - - - 1,628'~ased o n  15 July harvest 
 gal cpue --- - for season, -.- if - 15 - July - IS 50%~01nt: . - - - -  1,954 - -- - - - . - 

Run Estimates Based on Model Results (Flt of Current Year to Past Years) 
~st lmated Total CPUE Estimated Run 

Year MSS .- Current Prevlous Day Difference Total Run T m n g  Remalninq Mean/Da 
1979 0 02266 999 863' 136 '4,626,637 ,Early 5 days 35,822 .! 

1980 0.06459 ' 821 ' 691' 130 '1,336,806 Early 9 days (254,009) (1 1 

1981 : 0.06147' 798: 673: 125 ' 1,299,355 . ~ a r l y  9 days: (291.459) (1 C 
1982 0.0040 1.81 1 - - 1.603 

, - 208 12,948,788 'Late 2 days 1,357,973 
1983 0.00310 1,689 1.523 166 2,750,139 On Time 1.159.325 
1984 : 0.01 586' 1,098 *- 956' . - 142 "1,787,835 'Early 4 days: 197,020 
1985 . . 0.00750' 1.565' , - .  1,376 189 '2,548,235 ' o n  Time 957,420 
1986 - .  0 00516: - 1,664 . -- 1,477 - - -  187 :2,709,433  ate 1 day 1 1,118,618 
1987 --- , 0 00175 2,291 . - -  2,073 ,- -- 218 3,730,355 Late 2 days 2,139,540 
1988 . . 0.01 126' 1,308 - i,1654- 1,144 - - 164 z '2,129,771- 'Early 2 days: 538,956 ' 24 
1989 0.01723: 1,356' . -  -. - 191 A 2,207,927- ' o n  Tlme 617.112 2 7 

< -- 

1990 .-- 
- - - - A  - 0.00021 2.931 2,797 , - - - - - 134 -. 4,772,445 ,Late 3 dais ' 3,181,630 ' 140 

1991 0.00158' - 2,067' . - - 1,886 . - 181 3,365,624-- ~ a t e  2 days ' 1,774,809 ' 78 
1992--'- --. 0.00046'- 2,332 - - 2,195 - -  - 137 *3,f97,114-'~ate 2 days 2,206,299 ' 9 7 

1993 0.00496' - 1,462' . -  - - 1,307' .---- 1 55-2,380,523 - ~ a r l ~  1 day : 789,708 a 35 
1994--- - : 0.00234: 2,285 

i 2,048' I -  --- 237 -3,720,585  ate 4 days 2.1 29,771 93 
I 9 9 5 - -  --A i - -  0.002127 --1,64oZL------ 1,497 143-*2,670,355 ' o n  ~ i m e  ' 1,079,540 ' 

- -- - A  ---L -4 - 47 
996 0 .00357 '  1,356- . . - - - - 1,227 - A - 129 2,207,927 Early 2 days' 617,112 . - -  

2 7 
997-- -- . I - -- 0.00447; - 1,755 

- - 1,561 194 -2,857,605--'~ak 1 day 1,266,790 ' 56 
998 0 .00452:  1,912' 1.691 221-=3,113.243-  ate 1 day ' 1,522,428 67 



Appendix G I .  (p .  3 of 8).  

Total Run Estimate Based on Offshore Test Fishing Information 

- - 
~ s s u m e  15 juty is rnea"50% point of run across transect (On Tme) - 
Fit of 1999 data to 1979-1 998 data -- .- . -  - . - 



Appendix G1.  ( p .  4 of  8) .  

Offshore Test Fishing Total Run -- Estimates - for 1999 
- .- . - - - - - 

passage  ate (Total Run/Cumulat~ve CPUE) -.  - - -- 1,777-6ased -- - - -  on - -  '1 9 July harvest 
Total - cpue -. for season, rf 1-5 July 1s 50% point: . - 1.954 - . - - -- -- - - 

Run ~stimates Based on Model Results (Flt of current Year to Past Years) 
- 

- -  . 
Estmated Total CPUE Est~mated Run 

Year MSS Current Prevrous Day Drfference Total Run Tim~nq . Remarnmq MeanlDz 
1979 0 0330 1.389 1.323 66 2,468,507 Early 5 days (55.093) (z 
1980 0 08280 1,229 1,154 75 '2.184.1 58 'Early 9 days' (339,442) (1' 
1981 008214 1,193 1.120 73 '2,120,179 - ' ~ a r l y  9 days' (403,421)' ( I f  
1982 0 00630 2,277 2,222 55 4,046,646 'Late 2 days : 1,523.046 61 
1983 0 00444 2.037 2,001 36 '3,620,122 ' o n  Time 1,096.522 44 
1984 - . 0 02354 1.487 1,424' 63 '2,642,671 'Early 4 days: 119.071 1: 

1985 0 00996' 2.022' 1.961 ' 61 3.593.464 ' o n  Time 1.069.864 ' 4 2 
'. 

51 '3,712,535 -  ate 1 day 1,188,935 ' 48 
23 '4,768,~ 82  a ate 2 days : 2.244.582 . 96 
63 '3,072,750 .Early 2 .. days- . .- 549,150 A 22 
80 '3,321,555 --'on Time 797,955 32 

(64)'5.228,473--"La&3 days:-2,704,873 109 
18 '4,236,805 - 'Late 2 days . : - 1,713,205 A 69 

(21)'4,393,197'~e2days . - 1,869.597 . 7 5 
46 '3,238,028-- & ~ a r l y  1 day . 714,428 29 
38 24.885,476 ' L a t e  4 days : 2,367,876 : 95 
27 '3.424.632 ' o n  Time 901.032 36 

- -4  - A  - 

1996 
A 0.00633' 1,659' 1,620' 39 '2,948,347 -. Early - . 2-dayi: 424,747 : 17 

1997 - - . - . . - 0 00595'- -2.184' 2,135'- 49 -3,881,368 Late 1 day . J- 1,357,768 , 55 
1998 0.00577' 2.401 2,345z 56 '4,267,017--Late 1 day ' 1,743,417 70 



Appendix  G 1 .  ( p .  5 of 8). 

Total Run Estimate Based on Offshore Test Fishing Information 
- 

.. - - 

~ s s u m e  15 July IS mean 50% pomt of run across transect (On Time) 
- 

-- . - -  

Flt of 1999 data to 1979-1 998 data 

-+ - - 
You need to enter data only ~n cells w~th light gray shadmg - - -- .- -, -- - - - -- - - - 
You can sort - -- the - followrngl~st - - - - . by MSS to rank estrmates In order of best fit - -  --- - - 

i I I . . . - .. . - -  . -- ->*. +.,.I ' -wv.IC"-* . -3 - -2 . 

OTAL RUN THROUGH 
~ - -. . . -. . . . - - - - - -. - - . . . - 25 

7-- -.* - -- 304-766- ---L-.- .t - - -- . ! -. - --~- ~. . - 

a - 

Daily Set . - 
-. - -  I -  - * 

G d G l %  District , 
 rift (40% expploitation, if full district; 25%, if reduced 



Appendix G1. ( p .  6 of 8).  

Offshore - - -  Test Fishing - Total Run Estimates for 1999 
- - - 7  - - - - -- - - - 

-- - . - - 
Passage Rate-(Total ~un/~umula t lve  CPUE) - -  - ..--- - 1,683 Based on _ 25 July harvest -- 
Total cpue for season, 1f15 July IS 50% point. 

- 

- - -- . -  - 1,954 - 

Run . Estimate - Based on Average - Timing (1 5 July - .  50% Point) - -. 3,287,939 . - - --- - - - -- -- -- - 
Run Remaming I - - .  -- (16.822): -- _ - _ i L  - - _ - 

Run Estmates Based on Model Results (Fit of Current Year to Past Years) - 

Est~mated Total CPUE Estimated Run 
Year MSS Current Previous Dav Difference Total Run Timing .Remainrig MeanlDay 
1979 0.03555 1,691 1.639 52 2,845.397 ' ~ a r l ~  5 days (459,369) (20) 
1980 0.08291 1,582 1,523 59 2,661,986 : ~ a r l ~  9 dayse (642.780) (27) 
1981 0 08443 1.543 1,484' 59 '2,596,361 Early 9 days: (708,405) (30) 
1982 0 00521 ' 2,416 2,393 23 '4,065,333  ate 2 days , 760,567 32 
1983 . .  0 00387 2,148 2,124 24 3.614,377 ' o n  Time 309,611 13 
1984 0.02493 1,765 1,717- 48 '2,969,914 ' ~ a r l ~  4 days' (334,852)' (14) 

1985 0.00881 2,221 . 2,188 33 '3,737.212 ' o n  ~ i m e  ' 432,446 18 
1986- 0 0060 2.243 2,216' 27 '3,774,231- ate 1 day _ 469,465 ' 20 
1987 0.00173 2.651 2.652 (11'4.460.761 Late 2'davs 1 .155.995 ' - .  . ,. . - .  . .- 
1988 0.01508: 1,972 1,931 ' 41 3,318,227 Early 2 days .- 13,461 
1989- - : 0.01964 2,166 - 2,120' . - 46 '3,644,666- A .  ' o n  Time - -  . 339.900 
1990 -- . 0 001 50' 2,601 2,631 (30)'4.376.627 Late 3 days . 1,071,861 - 

99 1 -. 0.00164, 2.380' - 2,373 , - 7 4,004,757 l ~ a t e  2 days . - 699,991 
992 0.00080, 2,341 2.345 . (4)'3,939,133 . - .  Late 2 days , 634,367 - -A - 

993 --. 0.00721 1,996 - - 1,963 . - 33 3,358,611 Early 1 day 53,845 2 
994 .. - 0.00226' 2,757 , - 2,755 - .  2 -4,639,124-  ate 4 days ' - 1,334,358 ' 57 
995 --- . 0.00310 2,031 . - 2,006 25 3,417,505 - ' o n  Time , 112,739 ' 5 
996 ' 0.00736 1,844 1,807 37 '3.102,845 - ' ~ a r l ~  2 day; -(201,921): (9) 

--- -4 

997 -- 0.00499: 2,316' - 2,293' . - 23-3,897,066  ate ?day . -- 592,300 . 25 
998 ' 0.00468 2,529' - 2,509 20 '4,255,475-~ate-l day 950,709 40 



Appendix G1. ( p .  7 of 8). 

Total Run Estimate Based on Offshore Test Fishing Information 

I Assume 15 July is mean 50% po~nt of - run across transect (On Time) - .  - -  - 

Flt of 1999 data to 1979-1 998 data 

-- -- - - - - - - -- - - - - - - -- . 
Youneed to enter data only in cells w~th  - - light gray shadmg 

-- -- .- ---- - - - 
You - can sort - -- the  following list by MSS to rank estrmaies in order of best fit - - - -  - 7- - . - . -- - --- . -- - 



Appendix G1. ( p .  8 of 8 ) .  

Offshore - --  -- Test Fishing Total Run Estimates -- for 1999 - 
.- - - 

passage Rate (Total RunlCumulat~ve CPUE) 
- 

- -  - .- - 1,705 Based on 29 July harvest 
Total - -  cpue - .  for season, ~f 15 July is 50% point - - - - - - - - - - -  - . -- 1,954 

- . .  
Run Estimates Based on Model Results (Frt of cur% Year to Past years) 

Est~mated Total CPUE Estimated Run 
Year - MSS Current Previous Day Drfference Total Run Timrnq Rema~nrnq MeanIDay 
1979 0 03697 1.850 1,809 41 3,153,963 Early 5 days (594,991) (25) 
1980 0 08193' 1,765 1,719' 46 3,009,051 Early 9 days' (739,903). (31 
1981 * 0 08455' 1.729 1.683 46 '2,947,677 .Early 9 days' (801,277) (34) 

0.00461 2.456 2.444 12 '4,187,099 Late 2 days ~ 438,145 18 
0.00377 2,210 2.191 19 '3,767,707 ' o n  Time ' 18.753 1 

1984 0.02606 1.91 0 1,873 37 '3,256,254 ' ~ a r l ~  4 days: (492,700) (21) 
1985 000818' 2299' 2 278' 21 '3.919.438 ' o n  Time 170.484 7 , - 
1986 

3 - 0.00554 2,305 2.287 18 '3,929,668  ate 1 day . 180.714 : 8 
1987 - . -  0 001 57' 2,615' 2,619 . -- (4)'4,458,169 Late 2 days 709.21 5 30 
1988 _ 0.01494' 2,088' 2,058 . -- 30 '3,559,716 ' ~ a r l y  2 days' . - (189,238). (8) 
1989 .- - 0.01 831 ' 2.283 2,254 . - 29 -3,892,161 On Time 143,207 , 6 
1990- - - -  -.* 0.00182, 2,506, 2,519 (13)'4,272.341 . .  ate 3 days: 523,387 22 
1991 0.00143' 2,385 2,378 J -- - 7 -- 4,066,055 Late 2 days 317,101 
1992--- -- * . . - 0.00074~ 2,326' 4 3,965,469  ate 2 days : 216.51 5 




